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Problem 1

The signal x(t) = 3 sin(4000πt), is modulated with carrier signal of 150 MHz frequency. Find the sideband
frequencies of the modulated signal.

fx(t) =
4000π

2π
= 2000Hz

The sideband signals are 150MHz ± 2kHz

Problem 2

Convert power gains given in dB (20 dB, 30 dB and 40 dB) into numerical value of ratio of power gains
and voltage gains. Routput = Rinput.

dB B Power gain Voltage gain

20 2 102 101

30 3 103 101.5

40 4 104 102

Problem 3

Determine the voltage gain, current gain and power gain of the following arrangement.

Gainvoltage =
15V

2V
= 7.5, Gaincurrent =

10mA

1mA
= 10, Gainpower = 7.5 · 10 = 75
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Problem 4

a) Determine the complex impedance of the following arrangements at a frequency of 200 Hz and am-
plitude of 5 V.

f = 200Hz, ω = 400π

Z1 = ZC+ZR+ZL =
1

jωC
+R+jωL = 80+j

(
400π · 120 · 10−3 − 1

400π · 30 · 10−6

)
≈ 80+j124.3 Ω

1

Z2
=

1

ZC
+

1

ZR
= j400π · 30 · 10−6 + 0.0125 =⇒ Z2 =

1

j400π · 30 · 10−6 + 0.0125
≈ 7.9− j23.9 Ω

b) Find the voltage across the resistor on the left diagram.

VR = Vin
ZR

Z1
= 5 · 80

80 + j124.3
≈ 1.46− j2.28 V
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